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(57) [£ft] 

tt^tt^y-^-t. mitmm-i. ov 

(v s SCE) intf&57^n->7 = ytfe|| 



1 

mxm i ] a^ts* yv—ts swtmflw* 1 . o v 

(v s SCE) inftt$>2.7?o->7 = yffe^ 

birz>%&m.=l-&fflto. 

in#m 2 ] mxm i Kett<o*feiwa*#»»*:£ 

5** y hlH®*-j£„ 10 
[|§W<Df*»fttft9n 
[0 00 1] 

fc-r s?* 2/ na»*»K:BBr s. 

[0 0 0 2] 

[0 0 0 3] L^L, «WB*tt>f >^©*<tt. *H4fc 
*>5fcJt>W*tfeWB<, i^^5#ii«S^fP^-r5t^ 

i^:ii)ifc5 0 ) icttirvrtt, gtftt£#* (so., 

NO,, *;/^) ©|K»{cJ:*)lilft«HW4*J*L<lE 

[0004] «ri2ffflJS*r»*i-5 e 

1 5 7 4 6 8 -S\ 4#M¥4 -18468 IH10-1 
10126^ ISll 0-1 9 5 3 5 5 -§-^<D3--&$&l£}3 

[0 00 5] — 58-45272 •$§-, ftfflW- 
6-340835 #, |5]7-268254-§\ 1^1 7 - 2 
6 8 2 5 7^ (H7-268260 #©#^«C»4 % ? 50 



43H12 0 0 3-2 2 1 52 1 
2 

[0006] £U:<Oii 9 . fe&tt, Ail 

ft. «ft#tt#fc<»fett» (fits) wia 

^««5W*«fe, ttK:Bfeft£& WSSiittKffitu 
[000 7] 

mmm&LZo birzmm] wiaa*K: 

«ff*fctt*fM' y h^tcjf mx-h 9 , 
fc*-e©Bte*9 

tt» ^i-H^«#tt, m&mfromm 
KiciE^L ^ s-f s^* y vmmm-o-y zmm-tz 

[0 0 0 8] 

[ISM5:)i?ft1-5fcft<D#S] l»EIUiSr<ll*i-5fc«) 

(l) iS^tttfy-v-i, «Kt«ffi**l. 0V (vs 
SCE) <t9t*-Cfc5 7^nv'T = V*fe^Jt^-^ 
tr*fetttt* 4»*«felWWc $ tvfc c i S: MR i 1" * 

[0 0 0 9] (2) 7*n«>7 = >J»£StoSTE-« 
ft (A- I) T-^^tb^rir^^mti-SHUlE (1) G« 

Hfci] 



(3) 



2003-22 15 2 1 



-HlS;5£ (A-I) 



(X4>-4 

C 4)b4 




— (A-I) t\ X., X 2> X.&itfX.W:, Ztl 
-SO-Z, -SOs-Z, -SO: NR. 

< li«B^OT y -/US, Sfctt«*fcL<tt*SB*© 

JS*, I^tLOitftOT^^ B&4>L<ti 
mw&&>is? c r/v-^uS, B&t> L < te&fi&or a- 

L < teSSB&OT y -/US, * fcfifi&'b L < fiSStt& 
<D^xP&££riH\ fcfc'LR,, Ri O^^tK^IS^- 

i, Y 2 , Yi*sJ;tfYiii, tfuWUMfcfc:, 

fctt— ffiO«JftSSr*i-. a,~a,, b,~bWi. X> 
~X4, Y.~Y«©*«:*U -til^emfcart, 0-4 

(3) tt*tt#y^-U:*s»t-5««tt»©^*-**s, 
0. 2mmo l/gK±4. 0 mm o 1 / g WTX'fcS 

c tzft'&t-rzwiiiZ (i) (2) 

(4) ©AM^^tftfA^S'/uS 
&t/^^*^«ES0^4<; t t-*-C*>51WE (1) ~ 

( 3 ) ff>\, ^ftjW£lE*<0*fe*tt*#*». 

(5) ifgtt* y -7-*i t'^yujif y jb5 ; t ?r 
^mti-^filEifcit^BUK (i) ~ (4) ©vvf*u&» 

(6) MIE (l) ~ (5) 

(7) (6) iciE^w-o-^^ffl^-ctsie^ittcis^ 



10 0 1 0] 

[0011] (*fittKHF4HMfe) 1IWB*BW©#fe*- 

t) , m^M&mL^mmn. 1 5 o'ceu:©** 

7 * p ->T - >«fe#J t U ^- i . C 

-y^p->T=v^feffl- 

#»lw«^-#5H4i;*WALTlWl2«ttSrl. 0 V (v 

40 s sce) i«j t*it«iii«a*u\ mtm& 

tt.%T?hZftm*L<. MtWBL&l. IV (vs 
SCE) J: 9 t>»T-;fe5 9 #£L<, 1. 2 V 

(v s SCE) ±9*T*2b*k<0#i§:fc#*U\, 

[0012] g?<t«e<oB (eox) tt£m#t*&a\z.m 

fe-rZ>Z.ttfX'i<Z. ^ LTtt. WitfP. 

De 1 ahayl'NewIns t rumanta 1 
Methods in Electroch-emist 
ry" (1 9 54? Interscience Pu 
bl ishers ttPJ) ^>A. J.Bar dfoW "E 1 
50 ectrochemical Methods" (19 



I 



5 

8 0f JohnWiley & Sons ttfU) , B 
t&Wim "«Mt*M6tt" (1 9 8 4¥ ft«SHJRg 

[0013] JWttteBtffcmffitt* i&fc&l&T- h y * A 

0 ftjSMt^K, WKKft* lxio^ixio' ^ 
BMtf— y u if 7? 4— &JBV*TSCE (&fti;*ny/u 

8««ffi1-Swi:*s*)5dS, *i»Kfl- («*.HW Kb 

0 . lmoldm" ©jfllffijftt^ h 7 7°o fcVUT 

14 0 . OOlmoldm") "COrSEtf— 7 
n^7 7^-i:it)!BI£LfcI (v s SCE) 

[0014] EoxofiSJilftlsi-^^iaffi^wW-f-ro^t) 20 
-r£fc*U (g?{fc^a:A 5 ft-c-$>£) IS 

14, m^*5H4SS«r#A-r-5 r. t K J: 9 SMfcm&tti: "9 
* t ft 9 , « ^t#tt»Sr*Ai-6 r i J: 9 
l44.9J£ift£o #«^3WCfcS*> r >'i: 

5lttSS:i»A LTBMkWffiS: 4 9 * t 1" 5 ' t ri s S£ L 

? KOlftSJBSa pf Srfflv W ^/U7-f 30 

r t (c J; D IMk«ttSr 4 9 

[0 0 15] #£Wl£ffl^57*nv'T = >'5£fe#Ji: U 
TI4, «nE-«KS; (A- I) fI^ii57^D-/7-> 
tfe»Srf^5wiii!ff4U\ iK-ttA (A- I ) 

lz y -SO-Z, -SOi-Z, -SOiNR.RiS^ 

/u*S*»&a*?$ixfc***f. Z(4, -tft-eiUftit 

B«l<7>->^ n TATA'S, B&fc L < t4«Sfi&<£>7A^ 

< iiitiro7 y -/us, ^fciie&'b u< i4isb&<£> 

^nSlS&StU ti:t^t,L< tt&figKDTA-* A- 

g, B&t t < i4*sb&<dt y -Ag, SfcteBta-bt 

B&7y-Ag, *fcfiB&~rnSRg#* 

[0016] R. , R= 14, zkitill^ 
M*fcL<»i«t«M>7A'*A'S, B&'bL<J4&«& 50 
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6 

Oi/^oT^^i, B&"bL<f4Sgfi&<7)7A"7-=iA' 
g, B&t>L<l4«B&tf>7 7A-*A'g, «&fcL<(4 

&b&<e>7 y -Ag, b& t> u < i$mm&<D^ a gg 

«r*U B&t>L<»4*&B&<07A'*A- 
g, IX tt*8«*©7 y -A-S, e&t>L<l4*S 

Itft^fDflWiK, -t©fT"b*^^-> B 
JfeT/wdf/wS, B&7y-/ug, I^rDlSASft 
»SU\ fcfcL, R,*5j:t>*R 2 Op*^**^T-fo 
5Cittft^„ ±fecDB&"bb<l4&B&W, 
g, ->^d7^*/uS« 7A^=.;ug > tfeli7!)-/w 

mm(DMc#mr&m(r) (B&gwHrftfli) ©wee*© 

[0 0 17] R,, R.fcit^Z^St"— roISt LT 
14, 5m*fcl4 6ft^WbO^$f*L<, -tn^^HtC 

^fH^faiffeott&V\ WTK, R., R**3 
J:tfZ"C«$<x5^naiaSr, B&&fi£«l!&LT^ 

14ft <, 5 v?^T'fen«, 2ffi. 3 {4, 4ffi^? 

(^rosso^trj) ey^, f 7 v^ t-y?-^ 
b-y^v 5 ^, Fy7-^y, */y>, -ry^yy 
^T-yy^, v/wyy, 7^7^ ^y^-y-y 

V, tfn— sOY— A\ 77V, ^y/??^ ^ 
^-7i>, /<y^7iy, f7 y— >>K 5^/- 
/K "tl'X'f 5 ^y— /K h y T"/—JK 

iv, '<yXt^ff/-;K f7/-/W, ^y'/fT'/- 
/U, ^7f-7/-/K ^yX^yf7-/-;K f7"^7 

y-/K -Yy^-y-y-zw ^vxo«t/-;K 
t*o y v?^, f ^ y v^v, f ^7 v^y, ? y y y v 5 
^ryy^ftif. tx-t, 3r«R^n«s*s»* 

v. f 7 v?y fc*y$^ ti^y, hy7-yy« 

t°7 y-/K w 5 ^y-zK ^<yx>f 5 y y-vw f y 
ry-^K ^T-y-zK ^y/f7-/-/K -f yf 7/ 

— ;K s<^X<(Vf-7V— ZK f-7^7y— /W-^^jf P> 

v. 

[0 0 18] Y., Y 2> Y.*3J;VY,«. =S-*34S:tc, 
7K*®T-Sfcl4-fiB©B^SSr^-r„ Y> , Y 2 , Y,td 

■7% 7/V^r/H, v'^D7/^/l'I 1 T/t"*r^/u5, T 

ry-^s, ^fois, v-r/s, tK 
r/w=idf-->s, 7!)-/wt*-ys 1 t$ ks, ry-^w 

^ftS. 7!)-;Wl, T/W3#->*/i'#=-A'7 
S.yS, ^.yu*V7 5 KS, ^/w^-f/uS, ^^77 



(5) 

7 

fc«*Sfc*LT^TfcJ:v\ ) 
[0 0 19] ft^-Ctu Yu Y 2 , Y,:fcJ;tfY< t LT 

S. >"7Vg, 7/u=*^S, T ^ KS, *U>T KS, 

<. #tC7K^^> ^p^^ '>7;S4«iL 
[00 2 0] Z, R,, R 2 > Y,, Y 2 , Y.jSiWY.^ 

^n^^-f- (0yx.fi, W&W^, 
^^S, ^7-18(^7 7/^1, $*$T2-1 
g^T/U^^S. K*»3-l 2 0e«fc5VM4#tt« 20 
gv'^pT^^Sft? (0Ux.fi* ?vK ^ 

5vK v^n^^Tvu) , 7y- /WE (0yx.fi. 
/K 4- t -^f;U7x=/u, 2, 

^^ao , ^tdis (0yx.fi. -rs^vy/K *9 

^!)/K h!)7/y/K 2-yy^K 2-^^/K 2 

- b° y ^ v^/k 2-^^y p ^r> r yyv) , v-r/s, 

t Kn^rvvuS, ^-FaS, ^/l^^v-g, 75^1, 30 
T^^r/^^v^S (0iJx.fi, * h*>\ ^h*^. 2- 
y h^vo^ b3rv\ 2 -* ^ V^yP/Jx^yWm h^rv^) , 
7U-/Vt*v'S (0Ux.fi. 7x.J*i/, 2-*=?^? 
x^v/, 4- t -:/^A-:7:n/3rv\ 3-^Fd7x 

y*v\ 3-t-/f;^^/w^^7xy^r 

xfi, Tir YT^ K, ^X7S K, 4- (3-t-^ 
^A—4-fc KP*'>7*y*i/) "f9^T% K) , T 
/^U7 5;S (0«x.tf. ^/UTSA ^7S 
y % jUT 5 / . * ^JV^/VT ^) , 7^U; 40 

S (0yx.fi. !7^n/U7SA 2-^nnT^yy) . 
£l"f K* (0yx.fi. :7^A-£W h\ ^TvUfrwf 
K, N, N-y^*WK) . ^A^r^-f A7 5 
/S (0JxJi, N, N-^PtVV^r^^; 
y) , Tvu^/u^g (0yx.fi. *fvu^;j\ JrV^^ 

^A'^—A'f-;*-, 2 -#/UsR**>7a:Si A^*) , T 

/u*/w**i/*yu#=.yur 5 (0yx.fi. * h*^* 

^ y) , ^^7; KS (0>Jx_fi. 50 
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^A'Jfci'T ^ h\ ^yfy7/v^y7; h\ p-hA^ 
i^A'^TS K) > U/W^Jfrm (0yx.fi, N-3i 

W7T*4fi*k (0*JxJi. N-a^A^A^r*^ 
A\ N, N-^o^/^r^^K N-7x^/U 
*fr7r*<<M . ^A'tf^A-g (0yx.fi. p^^a 

;u) , ^roft+v'S CBH*.tf, l-7x^rh7 

S/) , T^S 7*=A^7^ 4-^ 

x^7/, 4-tT/<n^^T5/7*^/UT^ 2- 
t KP ;3 ry-4-7 P n/V^^7x^U7/) , 7^ 

S («x.tf, N-^^*/W<*-ifyu**i/ % N-7x 

h y ^ y v^y^y y 

v-) N 7y-^^^^7;/s (0yx.«. y 

*L;*isUjV7$~jvT^;) , W ^ KS (Wx.fi. N- 
^ h\ N-y ^ K) > ^fplftl 

(W^ti. 2-^/f7^!J/^ 2, 4-v?-^ 
x./*U-l, 3, 5-H)7/^-6-f-t, 2- 

t'y^ft) > 7.>\<7 4 =.jvm -(0iix.fi. 3-^3iy 

^ri/7 P n fcT/W^? W — ^) . /^^^^yWS (0!]x:ii. 

3izi^7jx^7jxziyU) , 7!)-/^^/^ <03 
xifi, ^/^v-^^a-) N Ti/yw* (0dx.fi. T 

;t>«7M4S (0«*.fi. ^yw^S, 

[0 0 2 1] a.— a., b.— bW4. X. — Xi y Y.- 

6o ilfcS*Ufc^.i:*^a«f-, a., b,tt. 

ai+b.=4 0B8«*«lfcr, tWW*4©0-4© 
S»T'fo6o fcfcU. a,-a,(D^?Pti2J^_bi:-r6o 
WfC»4 LV>(D{4 > a,*Sl*fctt2-Cte!9. bi* s 3* 

fcte 2 -efc5<fl^b*^fc 5 . ^^-ct a . as i -e 

bi^3"C*>Stt**to*a s »t»*LV\ 
[0 0 2 2] a 2 ^J:^b 2> aifcitfb., a.^J:^ 
b-0#ffl*-frfc*f-l3V^t>, aiioiVbi^^i: 

[0 0 2 3] Mfi, Tk^^f*. ^JStc*. &Mfefc4fe. 

[0 0 2 4] LV>MOV>T(4, 7K*JS^^ftfe. 
g^^rLT, Li x Na, K, Mg, Ti, Zr, V, Nb, Ta, C 
i\ Mo, W, Mn, Fe, Co, Ni, Ru, Rh, Pd, 0s, Ir, P 
U Cu, Ag, Au, Zn, Cd s Hg, Al, Ga, In, Si, Ge, 

n, pb, sb, BimtK mmt lt, vo, KeomK 

{tWdi: UT, Si<0H) 2 , Cr<0H) 2 , Sn(0H) 2 $ ^fC, 



(6) 



'■-ayyitVotLX, A1C1, SiCh, VCK VC1, . V0C1, 
FeCl, GaCl, ZrCl^^lf btlZ> 0 <C*»"Ct>WC, C 
u s Ni, Zn, A1^$?£L<, Cu^fit»*LV\ 
[0 0 2 5] L (2ffiWJIi^S) Srtf-LTPc 

(7?n->7=>l) ^2ft#: Pc-M-L 
-M-Pc) £fc(4 3i:#£?&&bTt>J:<, *:<rm<r> 
Mli-fcitmi^— ^ott^StOT&ott J: 

[00 26] LT**$n5 2«Wigi^Stt, 

A-S- SO, -, -f^S-NH-, Sfcll^f^S 
-CH= LV\ 
[0 0 2 7] — ttS; (A- I) T?«$ll57?n->7= 

[0 0 2 8] X.-XW*, ^tv^'taSa:^, -SOi- 
ZSfcfi-SQt NR, Riffei^iWCff* U\, 

*-et>*jMi*, wit/u*a«, wry-**, e 

(A-II) 



10 



20 
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g, 7 A= A#=Ag, ^A-sK^vvUS, *3<£tf 

TVS, ^Atf^-v-Ag, i3j;U<*A*S;&s#£L<, 

fc. l*fcl42T'*>5wtd5»*L<, KClt'feSi 
bi'~bitt, -ErtL^tl^Slfc, 3*fctt 

<t**fctt^oyxt»3taL, ^ICCu, Ni, Zn, Aid* 

-8S:S; (a- i) x-^Zfrhy 9 a i,T -^m&Mte. 

it>4fl»±*1-4fc©#*Mf*LV\ 
[0 0 2 9] -HS&. (A- I ) -C'*$n5^^(D»* 

[0 0 3 0] (A- I) ^$^7^D->7= 

l/m&M<»$>X'\>. T!B-j&5£ (A-II) f*^Mi 

W©-fflS (A-II) fi$tl?>7^ni'7=yffei 
&ovvC|*L<&<S. 

[0 0 3 1] 

Hb2] 



1<Wa14 



(X 13 ) 



a13 




<X.i) 



all 



[0 0 3 2] ±IE-ttA (A-II) fcfcWC, X„ ~X 
h , Yn ~Y„ 13. -j&it (A- I ) O+OX, ~X, . 

5. Mtt-«5£ (I) «f©Miraii-e*j9, »* 



50 



^mhnmx-hi. 

[0 0 3 3] — Ix^C (A — II) 4 1 , a „ ~ a li^tV^* 

1 £fcli 2 <Z>6$:£r^ U * Lucent 4 
^ a n + a is + a i3 + a u ^ 



11 

W^T't^lcS? £ Ll^fDIia ii =au = a u = a« =1 
[0 0 3 4] — ttSt (A-II) T*«$ix57^Dv'T= 

[0 0 3 5] X„ ~Xh 14, ^fo^ttfiktLkZ, -SO. 
-Z£fcf4-SO.NR! R,AS»(C»* LV\, ZI4, * 
tvm&AtC, fi&fc L<I3«BM)7***I, B& 
t> L < te&fi&WT y -/US, e&k L<te$&B&<7>^ 
fnlli^K, •5r©«fTte»T/i'^yuS, fi& 10 

ry-/us, t^fniSASftiffSu^ r. , r. 

14, -titeh^fttd, **JB^K B&<bL<tt*ifi&<P 

t/u*/us, w&h L<f4*sB&rory-/us, c&t> 

U<tt«B*©^7 l aflS4S#*t<, *©«fCfc** 
■W\ B&7/u=*/uS, f^7y-/vS, l^ft>S 
Ur\, fcfc'U R, , R. a^lCzkifclS^T? 
Yi. ~Y,« 14, fcMffi=h. '^yyji 
T/u*/uS, ry— /us, ->rys, T/Ua^v- 
S, 75 KS, 7 W KS, ^*>7 5 KS, #/w< 
^/US, ^./U^r^'l'/US, T/U=> d r->*/U/K=/U 20 

S, *;v#>->/vS, Sfcli^*SiSff4L<, 

AP^ylf, ->7/I, #/U***>/US*3 

„ ~ a M (4, ^ive3x&£fc, l £fc(4 2 r t # 
»*L<, »H^T*«l"C*)5ri:dS#*LV\ MI4, 
tR*^, ^JRt£^, AMNUM. A«*iWfc«B*fc»4 
^V^St^U #(CCu, Ni, Zn, Al/»Sfr£L 

<, /iA»-efcl*^«r^cu!is*t»*uv\ (a- 

II) -C^$tL-5 7^D^T^>-^W 5 -l'^->'tt^*ttS 

t£g£7M£S£'>&< i^flEJLh^r-rsfe©***"?*?* 

BmSt LT<D^^->-t4^7K14S(ci4, */u* 
S, ***/B, */u#= 3 f->/uS*54t> ; 4^TV*=^ 

A*5-^^tl5„ */UJK=3r^/US*3,t^/W*:Sl41fiO^ 
Oris) HZVHm**** (0>L fF5^^7^ 
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/u^dfv-/uS^if*bv\ ^*><&£bM4S# 
*/U*S-Cfc5<D;!iMlt>$?£ LV\, 
[0 0 3 6] (A-II) 'C**JlSfc64bft>&£ 

L^SWffi^fc>*tCOV^I4, <D&<D'i>t£ < 1 1 
1 ori* ±1BW»* U >S"Cifo 4<kAft L < , <fc <J 
#< 0«>*<DS*5±ie(D»i U>ST?fc*^*** J i 9 
L< , £Ttf>Sa 5 -h!E<7?$f£ LV*»C*>5fc£*as 

[0 0 3 7] ^./U7-T=/US, */U*=/UB, * 

/U7r*-</uSO«t5*«^K§H4SSr, 7fra*ST=- 
[0038]/^? KDfiifeSJSISa pffl{COV>T«T 

ttgw-5. /^ y Hfl'Jtt, ^>*i?wamo>mj&jui-w- 

5^L. P. Hamme t t \Z tlltffl&mX' 

•3, ^itP>©ffit4#<©-«tt*fife»cattJ-rri:^-C 

tSri*, 0<Jx.l4, J. A. DeanH, TLange' 
s Handbook of ChemistryJ f 
1 2j|£, 1 9 7 9^ <Mc G r a w— H i 1 1 ) ^ 
rflS^fc^tfcl ifPJ. 12 2f, 96~103H, 19 
7 9¥ (SfftJS) fcf£U\ 7^0->T = ^»fe^J<47k 

fe^j»4?*^tt^ y &mmmmzmm l 

[00 3 9] tfflBHR* (A- I ) fcitf (A-II) T' 
^ $ tbS 7 ^ n ->T= >-»fe^JO^«S| (^^k-g-^A 
I — 1 ~A I — 3 joit/AII— 1 ~AII— 2 8) SrTIE 

[0 0 4 0] 
Ufc3] 



(8) #12003-22 1 52 1 

13 14 
(AI-1) 



SOaNH-^^— <n)C fl H 17 




HNOaS-f- I 'N-Cu-N 





(n)C 8 H 17 



(AI-2) 



s ° 2nh "^3 — (n)c * Hi7 





,OEt 




S0 2 NH^^ 



[0 0 4 1] * * Hfc'4-1 

(AI-3) 
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